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(54) IMAGE RECORDING AND REPRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To regenerate an image 
formed as an overlapped hard copy by the simple 
operation by generating a given pattern image signal and 
applying the modulation to the above-said signal by a 
first image signal to form a pattern modulation image 
signal, which is recorded on a second image signal. 
SOLUTION: For example, a color difference pattern 
image signal 753 is issued as a pattern image signal from 
a pattern generating section 703, and the phase 
modulation is applied in compliance with an embedded 
image signal 751 output from a first image memory 701 
in a pattern modulation section 704 to form the pattern 
modulation image signal 754. Then the pattern 
modulation image signal 754 is overlapped on an image 
signal 752 to be embedded output from a second image 
memory 702 by a pattern overlapping section 705 to 
form a pattern overlapping image signal 755. The pattern 
overlapping image signal 755 is converted into an ink 
quantity signal 756 by a color modifying section 766, and 
then input into an image recording section 707 to output a hard copy image. 
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■%<D-? h V c r 

g . Am b , Ayr 

o b-vmmtz&j 

mm§& i o 5 icmLtcimcm&tiz. 

[0 04 8] 
Kfc2] 



(5) 

Acg, Acb, Amr, Am 
A y g , Aybii, BHftififiSB 1 



/ DC \ 

DM 

\dy/ 



A c r 
Am r 
Ayr 



Acg 
Am g 
Ay g 



Acb 
Amb 
Ayb 



O C= e x p 
OM= e x p 
0Y=exp 



(DC) 
(DM) 
(DY) 



[0 049] frfc, «*3*»6>YMC«^-^t?*a31€:tf^ 
[0 0 5 0] H±##3Bfcra«CC*jl* 2>W&-£jS.<D—m: 

<Dmmv$>*), c<D9m(oi& mmzm$i 05ty> 

^Sff^OC, OM. 0Y*CjfcDT#5HIi&£^-- F 
Or' , Og' , Ob' tmmCRGBj&ftimr)* 

v-mm&mmvzm® (smm ±ccia^$n^> 0 m 

feeftSB 1 0 5 t U(t «iLK#»S(0»ie5*3:^ 

[0051] i o 5 ccw, cna^few 



log (Or) 
log (Og) 
log (Ob) 



(6-1) 



(6-2) 



30 [0 05 2] yLJLOmWTlt. ^<D®«^flEJftffi* V 

[ o o 5 3 ] 07 tc, ^aib/c— acoii^^a*^ 

o©DWk>f*y 7 0 1 . 7 0 2, ;<*->S£8U7 0 
3. ^^->^SSSP7 0 4*5J:Cf^^->*«S57 0 5 

40 [0 054] ^<*->»4W7 0 3*6^*-> 

CDIffl«y*y7 0 l*6ffl*Sflfcaii*lS«ft#7 5 

ncee^r, 7 5 skwihsr (4- 

1) (4-2) rS*Sft4tt«Xa**jfcSh4£ 

iCc<fcD, ^*->aSBHB««#7 5 4^J5SStl*. 
#tc, ^£->fifig|57 0 5^Cct 9;<£->^IBIIHltfI 
■97 5 4^m2©Hi«y^y 7 0 2*6fflA3*ifc»« 
iA^i®«fi-^7 5 2ccm^§n. '<»~>ttjHMMt4 
50 7 5 5rt*£J5SE3ft-&. C<D'*Z- 



(7) 



m 5 5rt*ftttIEW7 0 6lCcfc-?T-Y>£fifI-5t7 5 6 
Cc^fftShtetft, BHfefB»3B7 0 7KA*2ft, ^~ F 

[0055] coimm^mzsmmoim'tzz 6«cs* l 
<»9i-r4i, ^rm^^'i^coMi^^y 7 o 

1, 7 0 25CttSii*ffi«iR (x. y)fc£C«ftSi£# 

®j{£P <x, y) ^-tti-etxEttsntiiS. mioi® 
«^*y 7 0 1 CCEtt3hr^*aii*B«R (x, 

y) &2mmmx'&t), lmm^tc*) 1 hxmt>z 
n*. ^2cDHi»y*';7 o l.^ffittsnsaa^iii 

BP (x, y) «RGBS8t-; KZ)7;U/7^-HHft"C 

[0 05 6] A^->»t«7 0 3B, ^-VUHftm 

/<*->B««#T**) % * ( 1 ) CCfieoT»£3*l 

[0 0 5 7 ] /<*->£IH»7 0 4tt, W^.«3*©5 
-f>y*'J7 1 1, 1 5fl©^sr^»7 1 2, 2JPffg7 
13^0'2o0^fS7 14, 7 »1 
©BMLrf^r'J 7 0 1 ^6tB^?n/caiA^@^{i#7 5 

nj. 5^>y*y7 1 i*j:tf5 5r*»7 i2-c*a 

3n£« -5 yaffil 1 2©S^ » ^ttS*« (5X3) Hi 

mmmmwfocom^-cfo i cne *'*ni*5 7 1 3 -r 

f i©^7 i4(cA^f^n. 
>iif^7 5 3^De)^ e c(omi<osmsi 1 

4<DfRffa;t«C*tLT* S&«c»2CD»»S7 1 5"C3 
OCO^7^-^0lVr, Vg, Vb«G6n^. C 

cint>3 ^<ommm^nmn<o rgb fi-st & & & ' < 

*~>^MIB««#7 5 4 <!: OT^£->fi^SI5 7 0 6 
[0 0 5 8 ] ;\-*->SfiSJ7 0 6te. »D@f57 1 6 t 

*y vv^tmmi 1 7 £ir »n#^7 1 6 
tc«tor^<^->s:aiaJ7 0 4*>6©^*->*wm» 

ff#7 5 4Ctm2CDH^- : fcV 7 0 2 ^6cDl*aii^®i* 



10 



20 



30 



Or ( x, y ) 



Og (x, y) 



Ob (x, y) 



= P r (x. 

+ Q (x, 
= Pg (x, 

+ Q (x, 
= Pb (x, 

+ Q (x. 



y) 
y) 
y ) 
y) 
y) 
y) 



«fPB¥9- 2 4 8 9 3 5 
12 

*&{s^t7 5 2»f?n^)« ^*^->^ll®ff^7 5 
4*J:tf»«i£#iB«fB#7 5 2«^(CRGBCDB$^?U 

ffrsrcao. »g7 1 6-c«i§ic«^±3&j*ia-eti 
Dog?n^. cojiD»S7 i 6<D»nw***s^y vtr> 
^085 7 1 7CCJ:0 ^ y tr>^sn, a*->SMS 
«ft-^7 5 5ibrtti^$n^>o *r&fc%. ^y^t> 

y@B7 1 7ttftJ»S7 1 6<DJDJWS*#0 J:0/hSC> 
«^»Hi**0tC. 2 5 5J:0*#l^BfflM2 5 

[0 0 5 9 ] ^*->SfiS|S7 0 5*»6ffiAShfc^* 

->maia^m-^7 5 5«rgbo3MM^(i^ 

T*b> fefgjE£P7 0 6 0Cj:O@i^iei^gP7 0 1XV>4 

>***«to-r-f>^«t#7 5 eficftMsns. feflg 

C©f— ^l/ttS (6 - 1 ) , (6-2) tcS£of^«> 

[0 0 6 0 ] c©j:5«c^- K-jxm-jtt, S3 
ttcm^om^mMM^mwr z c t ^mx$> & e ^ 

[0 0 6 1 ] #CfC. tiiCD^iltC J: oriBli 3 titcWm 

[0 0 6 2 3 »S»*B«©RGBeSE#*P r (x, 
y) . Pg (x, y) , Pb (x, y) <t U ajA<&Bj 

&*r (x. y) , vmtm&frmm&R' <x. y > 

<=R (x, y) *LPF (x, y) ) it^i, ^ 
ItORGB^Or (x. y).Off(x. y).0 
b (x. y) tt, 5£ (7) -Cib^n^ 

[0 0 6 3 ] 



Vr« (-2 • R' (x, y) + 1) 



Vg • (-2 • R' (x, y) + 1 ) 



• Vb • (-2 • R' (x. 



y) + 1) 
(7) 

Xy. 6««»Octa (8) tflt^ fl 

[0 0 6 4] 
y) +Kg • Og (x, y ) +Kb • Ob 



Oy (x, y) =K r • Or (x, 
(x. y) 

Oc (x. y) =Or (x, y) -Og (x, y) (8) 
9H£/i!5#OyttW*S**frU feUJiR^O c»fi©5ii Kg, K b ) ^RGB^CD^n^ncDBJS^S^-T^ 
5^«^-r o a^tf»Oc«:«ttSL35t2«W(Dffi»3W* ^-C*0, (Kr, Kg. Kb) = (0. 1 8. 0. 8 
2>&. CCCii-^0fi)c^%fflotl^o (Kr. 50 1. 0. 0 1)"C$>^ 



(8) 



f y) +Vc 
f y)) 



10 



13 

[0 0 6 5 ] CtibWmf&ftOytoZV&mf&frOcV 
Z^i? hJl/F o y ( f x, fy), Foe (fx, f > 
F o y ( f x, f y ) 

= F p y (fx 
(fx, f y) +8 ( f x 
Foe (fx, f y ) 

= F p c (fx 
(fx, f y) +5 ( f x 
tctcL. fx, fy^f^xftm y$fcfr[6j<£>£ 
fBH«3»«:**>r. J/cFr' , Fq, Fpy, Fpc 

zhic, vy. vc^mraofcfenacDHjaflE 

[0 0 6 7 ] ttt, e^»VO|Hg[j5E^Vytt0*fc 
«0CC+»iS<tt4cfc5(CH3eUT:*^(Dr, 5£ (9- 
1) ©»2?|»0*Will80<h!tt4. 

[0 0 6 8)08 (a) (b) (c) ( d ) tt, 5$ ( 9 
-2)lOFpc, Fr' , Fq, Foe ^W^Ztftttlfc 

pc (fx, fy)tt 18 (a) Cc^TJ: 5.*ciSH« 

<5t>.'— 198 (b) ©J»T^rJ:5tc 3 F»ffcai& 

(c) ecSKTJ:5tciSffl««fiR»©**J*o. S£^t. 
5£ ( 9 - 2 ) -C*toSti**iaEHI«oe*S!E»©^^^ 
hJU«, H8 (d) CC^r<fc^CCfiSiffi»uaE^cp*T 

ft*. 

[0 0 6 9 ] £tc % MS (fl/^a>i»I*^> K 
:/**SSl«3»<Diai • 7 6<fc93IJB) (CtjVTJcS 

f&mmmmj&fr, &m&&£ ( 9 > 1 

[0 0 7 0] c©J:9K«BBR||K:<tor6a3tilB 
£/ctf>, t*<^£SCCj^fr< «c*. Sii#iIH)fc 

©¥»<t^^<koa«©ii»©e»sR»F p 1 (f 

x. f y) (0*ffl«««»*H5Tr4/ca6, Sii*lB« 
[0 07 1 ] ±»Oj:^K:L/ria»0/c-&«aB« 
[ 0 0 7 2 ] m 1 0 tt. S^6{K©-«fiS««r^ly/cH 



* y> tt, « (9 
[0 0 6 6 ] 



1) 



*JP^ 9-248935 

14 

(9-2) tSb?n^ 6 



f y) +Vy • Fq (fx, f y) * <-2Fr 
f y )) ( 9 - 1 ) 



20 



30 



Fq (fx, f y) * (-2F r' 
(9-2) 

T'^-Bo £imt».&nm$titcmm (*zmm) 1 1 0 

0 £S£^#f* 1 0 0 0 dc % lUm 110 0 cD±Si 

ti»ifin&sa&» 1 0 0 o©^±»gp±s loous 

*l 0 0 2tcgjftliTS«fc5Cc«*orHS-rs. chtc 
J: 0 , h 1 0 0 3 1 1 0 0±OI« 

ft 1 0 0 0 fc»*£S*ift:W£ffl^-- M 0 0 3 £K®4» 

1 1 0 0<D_BtSfcK CCD^>- h 1 0 0 3*iIOTffii* 

©3i 1 oo±©H**wr5c<fcicj:9, 

[0 0 7 3 ]ttfc. ff^ttBttiai 0ec5*l/fc<fc9&« 
JStcHfetir. 1 0 0±(D^ffl«<hS^ffl>> 

-M 0 0 3©*HSttt»*Hffi-C*n«, <t*0D<k5&til 

iirfeja*. n&mzs- h 1 0 0 3£§eiwai 1 

0 OOcMUrH^ifTCc, iyc7c4fcB2^7cCcai(c 

^s&^&^mcut, tmmi 1 oo±©a^iA^ 

iBlfc*ll*Lfcl*ffi«e«/- h 1 0 0 3 5 
«fct,». 3 «E>CC, W^JB^- M 003 chfBil^ 
©5110 0 £<DW0&1fittl*±* Si£*H*©W£:3 > 
h7Xh«<^^©f, mm ^Mi tf 1 m mlUfttc ft 
£ J: 5GCW£JB:>- h 1 0 0 3 *±*6Hlte<D*S®PI 

[0 0 7 4 ] 3f£JB*>- M 003 (DflUSEittii 

*si«(Dii^©jraiec^i^r»9ir*. s^fljf-h 1 

[0 07 5 ] COWftffll/- MOO 3±©^*->i 
UTtt, ^JSSH^JUE^O^^-^. -r«cto^H2©» 
uf^si 1 r*ashi^>->i»©^i»-> 

40 (H7<D^*->|6£«7 0 3"C«4Sn*^*->IB 

W^ffl^- h 1 0 0 3©RGB»ffl*# 
ffiTr (x. y) . Tg (x, y) , Tb (x, y) 
« ( 1 0 ) Kin*. CCt, (fr 0. WgO, Wb 
0) *j«fcCJP (Wr 1 . Wgl, Wb 1) 12, ^ft^ftS* 
l£-rS^»->Ei«Q (x. y) (Dfil* 5 1 fc 1 (D 

msoRGB9iB*«st>u. *ttiamvt*a a 1 
-i) tc^Tcfc^tca (mm 4j»©2fe*ffli»ri> 

50 [0 0 7 6 ] 



(9) 



15 

Tr (x, 
+Wrl) 

Ts <x. 
+Wg 1 ) 

Tb (x. 
+ Wb 1 ) 



s 



y) =0. 5 (WrO-Wrl) * Q (x, y> +0. 



^P3f9- 2 48 9 3 5 
16 

5 (Wr 0 



y) - 0. 5 (Wr O-Wg 1) - Q(x, y) +0. 5 (WrO 



y) = 0. 5 (Wr O-Wb 1) • Q (x. y > + 0. 5 (WrO 



(WrO, WgO 
(Wr 1 , Wgl 
HI ICC, CO»41^ H 0 03<D3ftKa4fr"'$ 

->BftQ (x. y) <E>y^>- lteJ:tfy^> I (Dm 

%Mi/- moo 3*mmi i oo<D±ocsa£t<fc 
lt&*). y-noo 3±o^^->timmi 1 o o 

±(D<£ffim&<DrtZ->W&Q (x, y) ©JS^iOT* 
(Wr 0, WgO, Wb 0) = (1 
(Wr 1, Wgl, Wbl) = (0 

i»»r»4ffls/- M 003 tff«bfe#3W»flt#» 

[0 0 7 9 ] ±aSL^S^^- h 1 0 0 3 £ri£lM£l 1 

S r = O r • T r 

= P r (x, y ) • Tr (x, 
(x, y) + 1 ) 

= P r (x, 
(x, y) + 1 ) 
r O+Wr 1 ) ) 

= Pr (x. 

* Q (x, y) 2 
Wr 1) • Q (x. 

= Pr ( x, 

• ( - 2 * R' (x. y) + 1 ) +0 
, y) • (-2 • R' (x, y) +1 ) 

cct\ it ( i 2) <omim, mzm-to&vmzmo* 

^^F;bM©ISa*@12 (a) (b) fc<fctf 

(c) tc^n^n*-r e »iwia«ii*iiiifc*o«>© 

H 0 0 3 **fa3kffli»<!:ffflBttiB«r* 

t*A*.ttl>. *2Wiaji*H««:ea (Vr ■ 

(WrO-Wr 1), Vg« (WgO-Wel), Vb 

(wbo-wb i) ) zmttct>(Dv&z 0 ^mm^B 



(1 0) 

WbO) = (0, 0, 0) 

Wbl) = (1, 1, 1) (11-1) 

io* m*mz o . m&frmmtim&frmmcmi 

[0 0 7 7] ^^ffl^- M 003 ©fltfDWi b 

S(l 1-2) tC^T^^CCHl 1CDW. KCDSP^ 

[0 0 7 8 ] 
1. 0) 

0,1) (11-2) 

So 

[ 0 0 8 0 ] £j$m&ORGBJxM^O r , Off, Ob 

ti. fy$©5£ (7) TStbSftSo fi£oT, ia^#n 1 
o o±tc&gzmss- b i o o 3 **faac± «m ■ 

Sn^Bi«tDRGBJg*f^%S r. Sg, Sb^TS 

cn^«a(i2) tst)§ns e fc/cu gj35^ 

*5<fcc;B/S»«RJSi»il§l«tt©r»l8Lte. 
[0 0 8 1] 



y)+Q(x,y) : Vr- ( - 2 • R ' 



T r 

y ) 



(x, y) 
* Tr (x. 



y ) +Q (x. y ) 



(0. 5 (Wr 0 -Wr 1 ) • Q (x. 

y) • Tr (x, y) +0. 5 • Vr • 
(-2 • R' (x, y ) + 1 ) + 0. 5 
y) • (-2 • R' (x, y) + 1 ) 
y ) - Tr (x, y) +0. 5 • V r • 



Vr • 
y) + 



(- 2 • R' 
(0. 5 (W 



(WrO -Wr 1 ) 
•Vr • (Wr 0 + 

(Wr O-Wr 1 ) 



5 • V r • (Wr O+Wr 1 ) • Q (x 
(12) 

[0 0 8 2] gfc. n&m*s-b 1 0 0 3 t LT\ ^ 

(i 1-2) xmzi\z>j*z-><Dt<'-t&m^tcm'£ 

Ktt, (V r • (Wr 0 - Wr 1 ) . Vg • (WgO- 
Wgl), Vb* (WbO-Wbl) ) \Z*S$UJ&ft 



17 

ft*. 

[0 0 8 3] feud*'*** 44ltb^ttcr)Blfl^lSE 

B» J*W(CBa»-c * £ «fc 5 C 4 # 

Bjfcl£ft£. 

[0 0 8 4] (»2 ODGtt^fi) ^CC, #|HB<D3t2 <D 

©«C*t L , ^UB^Btt^aHrj rC * - > * fl§ t >T <, > 6 jft 
#SftS. ^J^ffl«c^SH«^fiRK»«aBa)»*fll 
1 ©SOi^JB iRGt**^ 

[0 0 8 5 ] 6iT, JB 1 0|S»*J»t 
CC , Iff 2 <DHJfcJ$Bte <fc £ IS^^^BI^^CO^JI^JE 
1 3 ic^-fyv-?**- HCkOSMJJf 
Prob [Q (x, y ) 
Prob [Q (x, y ) 



(10) *SH¥9- 2 4 8 9 3 5 

18 

* [0 0 8 6 ] [Dtl Ts^-jy" ] 
^Uf7 7'S2 1tA^^>iiQ (x, y) 
■T^o » 1 ©HJWBJB-Ctt, ^*->WfcQ (x, y) 

tt»iu war***©'* > ->n»r * o 

[0 0 8 7 ] ^SWP<*->lMfc4 Ittt, (1) 

#&i>c<t. (2) aa^iiilfo^feSg^^'df-viaflfc© 
Ci^Lt^. *j|]»JBS"C«, «TCC7S-TJ:5CC2 

t&o Tfe*)*, ttaa^ (x, y) (Dmmo&ticvm 

LtcmmmQ (x+axi, y+ayi) ©H» f t V 
tigi$Prob^ib, C(Dl$ProbtA^ 
->E«Q (x. y) <Dffi*l 1 CC&ab*. C 

ftfcS (13) St^To /Jcl, Prob [Q (x, 
y) , a] «\ Q <x. y) =ai^S«$t*^ 



* [0 0 8 8 ] 
1 ] = f (Q (x+axi, y + ayi)) 
-1] = 1 - f (Q (x+axi, y + ayi)) 

( 1 3) 

(x, y) *»^fcj£S£Ufc#e>, CCD^^jSO^IT X (1 4) SCinT. 
Ci5c«fcor. 2«©^ani^*->B»Q <x P y) [0 0 8 9] 

©±IH**ft£-r*. 3BOB}lrBi>fcBRf *S * C«3] 

f (Q (x + axi. y + ayi)) = 22 Q (x + axi, y + ayi) 



[0 0 9 0 1 H14 (a) (b) <C, C5Lt4lS3n 
fc2«CD^«HiJ^*->HMfcQ (x, y) (OSBfflMM 
»*Ji^7-^^ h^*ST. fcKL, H14t?tt 
©^(D/c^CCxW^CDjS^CD^^feLTC^. OB 
teSVfJr^K:, ccev<*->W*Q (x, y) liifil^ 
Hjg&grctt^ * 0 iKi »jb«HRk:^ 7 - # 
**Lfc««tft*. ★ 
D/N^P r o bft6KQ (x, y) 
D/N<P r o bft^tfQ (x, 

c<om£. WKsu»©«tBi*f «w*ia«orfcw 

« % — Social C^'*->BMfc*J6£ , C 
Q(x, y) *CDtO*B*Lr*5<sfi»tttt<a*. 
[0 0 9 3 ] ftfc, ±E»WCB^*->1B«Q (x, 
y) *^;l/37®SCCcfc0^JSRUrt^/c^, ftJM# 

(x, y) ©BHSIB*»3eurfcJ:lr^ */c, KSttK 
Ufc/jNStMBKft&ftl***. >EHftQ (x, y) 



(14) 

★ [ 0 0 9 1 ] C CT'«fm8Lbrfll*Si*^^T5/c 

6N- 1 «ftWri«JHHSL»D 
*lIB»«ci-3ro«ftS*. Si (1 5) (cj^-rs*- 
>«£Q (x, y) Offi*^tn«<tl». 
[0 09 2 ] 



40 



1 

y) =- 1 (15) 

[0 0 9 4] [S2Xf-^ <'<*->XIN) ] 
[»3*f^:7 ] 

»3^^S2 3*J«tO ! *4^7 ; *^^S 2 — 

7 1 - > i © *WB»r b fc ct 5 ft 

* - > W« 4 0 fcGHMIttffil * ft C ». 
[0 0 9 5 ] Kl±.<ommcJ: ^r, »aii*BB«<!:aii 
*fflMfc*-&JSJtUfc^J5SHI»*SB»3ns. mcDXMHB 



50 
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[0 0 9 6 ] ^ic, *^j£^js^f ens^^n«©i4 

SOr (x, y), Og (x, y). Ob (x, y) t 
%<DWffi8LftOy (x, y) *5<fctffe^J&#Oc (x, 
y ) «. W 1 EWtesS ( 7 ) ( 8 ) -CfSfo 

JW. S«lS»Oy (x, y) , feM^Oc 

(x, y) <D7s^>? FJl/Foy (fx, f y) , Foe 
(fx, fy)B, S (9-1) (9-2) t«t)3n 
s<*->HHRQ (x, y) C^i' r^FqCDF*^ 

[009 7111 CDfttWJft&iatiHc. feMav^a 
fSft V Y t* 0 * tc « 0 CC+flii < 1/ r * 

£(DT\ 5£ (9 - 1 ) (O»2 3S«0<btt^. ^1 

5©"C> FqiFr + ^OgiA^r*>€>^: < 9 - 2 7 <D 
»2^ttffiC^j^^Offi«>TSC*fi#i^5. Ttt 

frfe, ^H#ofe^£5>o<gji^^-os; (9- 

2) CD®2Ji©*^«a«>T/|NSl». iui!iL/cJ;*UC, 

(a) (b) (c ) (d) (c. SC 
Fr' , Fq*5ckO*F o c©^^* 



[0098)01 5 
(9-2) CDF p c, 



(11) W9-2 4 8 9 3 5 

20 

[0 0 9 9 ] #Sat0g»CttF q ©fiWft«»#3E*«C 

(x, y) Ofii*JBS^»^©»^ta** 
^fiS-r4^^->Hl«Q (x. y) r**:*3gfliJ^£- 

t^3ft*>Tt>©T?, C<D®T>tt'S*->@HfeQ (x, 
10 y) tC^FJBI^*->€:ffll^CiCCj:i3. t<7)#«tt 

[0 1 0 0 ] 3«C t *2©306?&» , C»B»3ti/c^^aa 

*««cdw^*?t5 . ^i, n^mis- h \ 003t 
{jxami (ommmm t »*tr + n 2 omtmt&om 

is- h*m^z>o 

[oion ^mmmrcm^^m^m^- v 1 0 0 3 

20 ©RGB^il^^Tr (x. y). Tg (x, y), 
Tb <x. y) *5£ < 1 6 ) fcSVT. tftteK! 1 (Dglifc 
JBffl-C^Ofc^; (10) tBIC»"C*S3W. A*->Hi 
IRQ (x, y) ^Rttafcab, ^©rtgttSft*. 
. [0102] 



Tr (x. 
+ Wr 1 ) 

Tg <x. 
+Wg 1 ) 

Tb (x, 
+Wb 1 ) 



y) = 0. 5 (WrO-Wr 1) • Q (x, y ) + 0 . 5 (WrO 



y ) = 0. 5 (WgO-Wg 1) - Q(x, y) + 0. 5 (WgO 



y) = 0. 5 (WbO-Wbl) • Q (x, y ) + 0. 5 (WbO 



W * 



ttc, ^7^^Wr 0, Wrl, WgO, Wg 1 
b0 ( Wb Iwmto&V^oygMmtt (17-1) * 
(Wr 0, WgO, Wb 0) = (0 
(Wrl, Wg 1 , Wb 1 ) = ( 1 
(Wr 0, WgO. Wb 0) = (1 
(Wr 1, Wgl, Wbl) = (0 

0 3«rHl 0 4C^LfcJ:9 4CE»»l 100±Kgtfa& 

[0104] ^CCC. *(D»ffi^««:*5W6ajA^ia«<D 

S r = 0 r • T r 
= Pr (x. y ) 
+ 0. 5 • V r 
• (-2 • R' 
+ 0. 5 ■ V r 



(1 6) 

(17-2) CC5*T. 
[0103] 
0) 

1 ) (17-1) 
0) 

, 1 ) (17-2) 
*tt±K:W£JBf - M 0 0 3 ZMtotcm^CD^J&lstcR 
40 GBJKW*S:S r,' Sg, Sbit^i, Cti6B*l 

Q (x, y) 2 ttfi«C lftOt, S r (x. y) \tA 
(12) iH«fc5K (18) 
[0105] 



0, 
1 , 
1, 

0, 



■Tr (x, y) 

• (Wr 0-Wr 1 ) 
(x. y) + 1) 

• (Wr 0+Wr 1 ) 



(12) 



21 



• Q <x. y) • (-2 • 
@1 6 ( a ) (b) <c) «C S (1 8) <MBlflk » 

23i, m3m<o^-<i7 b)]rf&6%7jk? m miommmm 

*2W*»i^IB*K:©S (Vr • (WrO-Wr 
1), Vg - (Wg.O-Wgl), Vb ■ (WbO-W 
b 1) ) %W/cfcOT^l miCS.*-&m»£l3:2>. 

stot, »isr**»«i^B*^Jaii*ii»-catt io 

[0106] &tc. ft£J3is- b 1 0 0 3 £ LXjZ ( 1 

1-2) -castia^'*->co^-b*flai^cia^c 

ft.tVr- (Wr 0 -Wr 1 ) . Vg • (Wg 0-W 
gr 1 ) . V b ■ (WbO -Wb 1 ) ) \%*s2vn&ftt 

mm zmn u fern*** vus shictK&s. 

*tc«jltW tcHMtC * & <fc 5 W£T 5C4*-C*J. 
[0108] *SB»?ga8«, 3 6tc» 1 ©IllfiJ&Jffiteii 
ttl^TtDfiJ* ilt, /< ^Mfcfc^j&JM^' * - > 



/DC\ 
DM) = I 

\dy/ I 



Ac r 
Am r 
Ayr 



Acg 
Am g 
Ayg 



Acb 
Am b 
Ayb 
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(x. y ) + 1 ) (18) 
[0109] (»3©Htt^«) #^CC{££Jff 

[0110] *nttjgss(Diii*«&«EiHJs^afcm 1 ox 
[oiin [mix?-*? (/<*->i6ft) ] *r, 

mi *x ^ ?*S 3 lTV<*->HHfcQ (x. y) 
■T-5. C<D'<*->Bi»Q (x. y) iUtli. ^2© 
JEtffiHB 4 BWtt^SIM' < * - > *ft0ET £ . 
[0 112] [^^f^^/^-vri)]^ ^ 

[0 113] [»3^^»^ (ftlKE) ] **WB*"C 
^Ccm3^^^^S3 3TRGBr*«3hfejjffl 
i^OBftP r . Pg, Pb£C (->T>) , M (v-fe*> 
£) . Y Wxp-) 3fe<D#^-H'>*0»S£g| 

*>-r -f>*«Kfg#p c Pm. py icm&rz&miE 

Q&lEf&mtmWrCfo*)* 5£ ( 1 9- 1) (19-2) 

[0114] 

[»4] 

log (Pr) 
log (Pg) 
log (Pd) 



(1 9-1) 



P c = cxp (DC) 
Pra=exp (DM) 
Py = cxp (DY) 



(10~2) 



[0115] [f4^r^'(A^->il) ] Xo^ 
^«K«fPc, Pm, Pyfc*-3*, K£tfftri£«:<J: 

att»itectc;»2(oaafe»tt4*#<»as© , c. # 

[0 116] »4^f?«34rB l -Y>^rlK{f^ 



40 ^^7^7*534-1, S3 4-2. S3 4-3, 
S 3 4 -4^6*4. 

[0117] tt^r77'S34-l] *1S(2 
0) &C7*-r<fc5te % »9ii*lB«Py (x. y) CCJRW 

»n«-9E' y (x, y) *iMW?z>. mmmmm^ 

E' Y (x. y) K2WfcfcJ:*:B^fcR**»jE-r6 
[0118] 



(DYJSS»Py % M$#Pm:teJ:tfC/£#PcOcocrc|g* 

P' Y (x, y) =PY(x, y) +E' Y (x. y ) (20) 
[t^f-';7'S34-2] JfcK, JltiWSSPY' 50 (2 1) 2{SftT4. 



(13) 



23 
f 
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PY' (x. y) + (2 • 
£0. 5 OY (x, 
i f PY' (x. y ) + (2 • 
<0. 5 OY (x. 

MJ3c£\ C/ffi#©»^tt**i«ftVnK Vc^ 
**JWg»Ctt, (Vm. Vc, Vc) = ( + 
0. 2. -0. 12, -0. 1 2) il>5tt*JBl>Tl> 
£ o l|l4^f-^^S3 4(DWaaBffi«CJ:5^ir->«* 
E Y (x. y) = PY' (x, y) 
EY (x, y) B2«tfcJ:a«^t«***foU C 

[0 120] 4-4] ^CC, 5S (2* 

E' Y <x, y) =ZEY (x + xi, y + yi) 



1 ) • Vy 



Vy 



P (x, y) - 
y) = 1 

P (x, y) - 1 ) 
y) -0 (2 1) 

* S&tflB, CCDIf^^ f" v ?S 3 4 - 2 (DgKNCte^-C 

[0 119] [Wf^S34-3] 35 (2 

2) Oil«tHI*tf 5. 

-Oy (x, y ) (2 2) 

* 3 ) Kl<fc *3 3M*gaS<Dft»*fT 5 o 
[0121] 
[»5 ] 



*ai (xi, yi) (2 3) 



[0122] CCT, a (x i 
[0123] 



y i ) 



N.X 1 

y * \ 


-l 


0 


1 


-1 


1/1 6 


5/16 


3/1 6 


0 


7/1 6 


0 


0 



a (xi, yi)(Dl 



30 



[0124] «±©«La*BiSR%^jgL/3a* s 6ai0^^ 

fl\ CJ^«Cot*TtB«©fl«*tf5Ci«:j:0 % K 
SBt»«Cj:^T-2WfcL*:lH»0' y. O' m, O' c 

[0125] fete, CCTttK«16ttffi*ffllr>}fc3W, K 

i f (O' Y= 1 ^O' M= l*oO' 



★ [0126] ia±#IB»dJ^--ilO«ffll"C*0 , 
tCffij*iBfikSU-C2fi^fcffl^iffi*0' Y, O' M, O' C 
K:{£oTMWB»*ff5. -Tttto-fe, Oy (x. y) - 
20 l<Z>Jft£ttWR (x, y) JcYfe^>^©EP^*fTl^ 
Oy (x. y) = 0<D«^«EP^*tTfoft^. C*UC<fc 
0. •e^P&«WCTJWk0fc«K3WO' y. O' m, 

[0127] &*>\ c©i*«*DW«ffll*tforfeJ: 

l>„ «^JPJ«ffli«YMC±r(Dfe«fB»r4jffiBR*K 

(H) >^tc«»-rsAftiir*»5, j>?m<DigM<tc 
«etT©««ttT0^ flflDJ(«aaiH«oo* y. o* 

M, O" C, O" K&CftoTIB&*fT;itfcfcl». C<DW> 
^, iffi«lB«iSR»YMCK<D4fe(DfB»^-C#SC<h*s 

[0128] 
C= 1) 



else 



OY" =0 OM" =0 OC =0 OK" = 1 
OY" =OY OM" =OM OC" =OC OK" =0 



STc&tti*. 50 



(24) 

[0129] ^JSHB«BRStt«jfta©*-c, A£-> 

<&otus. rat)*, saa^y-* (vy, v 

m. Vc) (DfflCCJSD-C. ^5^~*jWE<D»£«jE<D 

0, Vm<0. Vc<0&©T. Yj£#B^*->^IS 
HH»4iEOfflRI*«!«<, M*. CJ«»tt/<*->SCili» 

[0130] — £\ /<*->a»IHHIfc«^ 



25 

SRffl** 1 <Dffit£VW< >SaHHMfctt^jaiiii«©YJiE 
[0131] Jfcfc, Sp3©iate^JIICcJ:-?TSa»ShAi 

1 0te^T<fc5fc^^U^*->lHfcQ (x, y) icfct 10 

^&ib«#sbjs £ n/cfaii^ i i o o Jbccmfts cite 

JB^-h 1 0 0 3 LhXm2<OmMBmv^tch(Dt 
mtbOZm^Zo Tftfr^ B4ffi^-M0 03© 
ii$MT r (x. y) . Tar (x. y), Tb 

(x, y) teMfB<E>5£ (1 6) -vmtlZtlZo COM 
fl^>-h 1 0 0 3*mm \ 1 0 0_Uc3tfa&C <Lic<fc 
0, ffiiA^Sjft^Y-B<DfeMm#<hl,r#^3n5. 

[o i 3 2 ] c©j:Vccim^ h i o o z*wmm 20 

1 1 0 0±Gc»fc*c±CcJ:*K 

[0133] iSot, ±20fc»4ffl^- h 1 0 03?: 
fEl^l 1 0 OiicS^^Ci^CctO, Si*2Mffi«©Bi 

*ffi^ocD««r«Y^>^<DEp^snrt>4a*}&«if 30 
^ys^- h i o o 3 (ommMtrntR tc*K %tc 

M >f > ^ 4d <k C A > * CD H*? § ft X I ®j Sttt B£ ffl 
^-H 00 3oa <*») BBRiKtt0^r<aS. 

5o — ^ , m&&m&<ommm& i 
o 3 zmftz tticj:*). m&&m&<Dmmmtfccx 
frmmzY-Bv&mfr&mzfttcffintuxntkzti 40 

So 

[0 13 4] Wit&BJL/ccfc^CC, 1 



(14) EWF9-2 48 9 3 5 
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*\ l >xbnito£u i %2<Dmffifci&tmmc, 
mttiinmcmmcx, ms&sittxiricmom* (a 

[0135] $ *^^JI5S8-c«^ 1 *5«fctfSfl2 © 
[0136] <»4©3BWJEB) #S6Wteffi£» 

Kio^TWMrs. zmm^mmm 

T. «at»«R:te w *«a*w*ia l 8 5t^*r 7 a - 

[0 138] [^lXr^'W-^)]^ 
IUf^7 , S4 1tA^->ffiiQ (x, y) 

#^S©&«rW:, C©^^->iS«Q (x, y) 
t Lxm 1 .9 IcfjkTJ: >>ti:7s h 5 A :/t£CD^'£~>IIjS* 
Srffil^S. C(D^->iiQ (x, y) fe^S 
(Vr, Vfir. Vb) «c#^-5y^>*i- l©IB*t 1 

WI"C»jy^>- l©Hi**y*ill*rnItC2^M^fcO 

fC, r4fefexM^CC4H^(D^-Cffi?iJL/"Cfi}^3 
titl^ 0 C©^^->H0Q (x, y) O^SS^rS: 
(25) ICmT. 



03 Xf^'S 4 3*5J:^4^7 U ^ 4 4TA^- 



[0 13 9] 

(x/2) mod2 = 0tt6«, Q (x. y) = - 1 
(x/2) mod 2= ltr6«, Q (x, y) = 1 

(25) 

imm h n feudal* *i2i*-r * 

1 cr)H»»JBi ± < EI D "C * 5 ©r % 
[0140] *HSS^«tctel»"C *>, 



Cft6©ffia«» 



(15) 
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[0141] #&C. 2^B»^«'C«B»Sn*^J5SIWfc^ 
[ 0 1 4 2 ] El 2 0teU>7^ +^7-U>X2 0 0 0 

mo (x, y) (DxWjfacomw (xxmrnvitAm 

[0143]@2HC, U>f^^7-l/>X200 
0 £IEl»2 0 0 2±CD^J55ci®»C7)±(CSia/clt^(D^ 

sagi**"r. &f&mmo±.(,cF]feu>x<Dmm (02 

/<*->HjtRQ (x, y) ©jgJ8*lPj^B:j!l-rSJ:^tc 
$P>tC%i$fc?2>^Z->m&<DQ (x, y) = 1 

g£-£t>i±3«, fLt, L/>r^^7-V>X200 

40 2 let^Wt^c '**->m»<DQ (x, 
y) = l©g^*5RttP>X<D*^i^oTl^CD 

*«±^<^->Il«©Q (x, y) = ltD^'OSB 
#CcSI££ ft C<Dtctb. J*$->mifL<0Q (x, y) = 
l<Dffl^©iS##mA, Q ( x , y) =-KDgP»CDH 30 

^Hj^cDiS^fiiR (x. y) #0G>«igS-cra: (Vr. V 
g, Vb) ASjmUfcH*#£LiU R (x, y) =1<D 
««"Ctt (Vr, V g , V b ) &&#Ufcffl«#Jt.A 

[ 0 1 4 5 ] C CT\ m 1 OlHWK»t?«aii*iiHftiZ> 
R (x, y) = \<D$WHZW&m^- h©*»»«:»«c 
■^rm^L^^^/cCDCC^U, WUB^JBrttR (x, 
y ) = 1 <DSP#fcfe^>:7 h L/cfei Lm§/cfe, 40 

[oi46i*t su (ommmx^m^m^- b t 

B4ffi*^t^^U>f ^*a7-U>X2 00 0 
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T&*>^, W*H!I82 2iC7n'T<fc^^>'^"->iS 
( x . y ) = 1 ©8»#W* 2 2 0 1 64>0 

2 2 0 2(D^^6tl^'r^cfc ; )«I^^TC<tiCj: 
•3. fluSCHKttQ (x. y) = hU IE 

[0147] *3B»Jg«(c*5^f fc, IS 1 O^Jfc^Jfii 
[0149] 

[H l ] * l <oseW0g«fc«Siffl*^SttB»/ll*^x 
[02] ^lO^mm^^^Ilj^JI^Ji^T^t"^ 

[H4] miomfej&miztowzw&&&mmi : ¥mit 
[as] »i<ois»jg*cc*5tf-saii*si*. 

[06] »l<DjW»«fcteW4Sii*IB*, ¥«Mfca 

[H7]*i ®mm&mmzm&&immm&<DmiBL 



[08]0i (omMT&mctovzim&frmfc. wsit 

[09] &n<D&m£m®mkmbZ7jk?® 

[0 1 o ] m i ©**»«tc« 4»*i![K©*«*^-r 



(16) 
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[011)01 0tcbtf4B£fli5-'- KD^"*->«Jffi 
[012] mi h££» 
[113] » 2 W*IB»«ia*JlB**T 

[015] *20*Jk»«(cfcws»«i*iii«, ¥it 10 

[ai6]»2 cDHiSSj^sstcfci^rw^fla^- n&fsia 
[ai7]»3 ommfcm&tev sbmwbh***^*- 

[019] m4©l|jW^«rffllr^^ # ^->Bi«©^^ 
[02 0 ] *4©SI»»«(c*jW4^- h«cDS*«^ 
[02 1 ] ^4©^«lJ&J!8(C*5W-2>aiii*®«©?I^J3H 



#WJ¥9- 2 4 8 9 3 5 
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1 o 1 
1 0 2 
1 0 3 
1 0 4 
1 0 5 
1 0 6 

1 0 7 
7 0 1 
7 0 2 
7 0 3 
7 0 4 
7 0 5 
7 0 6 
7 0 7 
10 0 0 
10 0 3 
110 0 

2 0 0 0 
2 0 0 2 



CPU 

■wean* 



1 ] 



[120 ] 



1 0 7 



1 0 3 



CPU 



1 0 1 



1 0 2 



1 0 6 



1 0 4 




2000 



^•2001 



1 0 5 



[H2] 



[03] 





0 


0 




z 


3 


4 


5 


6 7 -x 






















<Kx.y> -1 (if (int(x/2)+int(y/2)) mod 2 = 0) 
0(x,y> 1 U1 (int<x/2)+int(y/2)) nod 2 - 1) 

i 


1 

^-S 1 1 

z 

3 

2 A 
5 
6 

^-S1 3 - * 

y 






































R'U.y) = R(x,y)*tPF<x.y) 
O-(K.y) - 0(x.y)-<-2-R'(x,y)+1) 






































I 




















0|(x.y) - Pi(x.y) + 0'<x,y)- VI 
i - r.g.b 







































S 1 4 



C*_iZ) 



- 2 4 8 9 3 5 



[H5] 





-2 


-1 


0 1 


2 


— x i -2 - 


1 0 


1 


2 


-* x i 


-2 




1 








-1 


1 


1 1 


1 


1 




-1 












0 


1 


1 1 


! 


1 


•1/15 


0 




1 








•1/25 1 


1 


1 1 


1 


1 




1 




1 














z 




1 










(b) 





I 

V • 



-2 



(a) 
0 



11 1 



yi 



(c) 



•1/5 





-2 


-1 


0 


1 


2 


-2 




1 


1 


1 




-1 




2 


2 


2 




0 




2 


3 


2 




1 




2 


2 


2 




2 




1 


1 


1 





1/35 



-2 
-1 

0 

1 

2 

y i 



(d) 



-2 -1 


0 1 


2 












1 








1 


1 








1 


1 








1 













2 -x i 



•1/21 




I \0Q 



[010] 



1000 



1001 




< e) 



[16] 



[H9] 



R(x.y) 



I. 



ou,y) I---FH--FH- 



i i ] 





0 




-5 




-10 






n 


-15 




-20 






-25 


CdB] 






-30 




-35 





/ 














r 






- C v- 




/ 1 








IS 










-V. 






































V 




XT 
<3 


a 




"f 





01 Q2Q3 05 I 2 3 456 10 
S(K)Sa6£* [ cpd ] 



(18) 



W9 - 2 4 8 9 3 5 



mi) 



IB 2 1 ] 




0(x t y) -I H H H M H 



V56 



[H2 2 ] 





[019] 



2 3 4 5 B 7 -*x 



[Ell 2] 



[HI 3] 



ISlJLJI 



f o 




(c) 



♦ 0 

(a) (b) 



&3S 



R*(x,y) * R(x,y)*LPF(x.y) 
0'(x.y) - 0(x.y)« (-2-R (jurHl) 

I 



Oi(x.y) = Pi(x.y) * O'(x.y)- VI 



31 



S 2 1 



-^S 2 2 



•S23 



(19) 



9-248935 




Ca) 



<c> 




[HI 5] 



[HI 6] 




»2 jg 



(b) 



fx 




17] 



:*383J'<*->®ftQ(x.y)3&£ 


vS3l 


1 




R*(x,v) = R(x.y3*LPF(x.y) 
0'U,y) = D(x,y)-(-2-R'(x.yHl) 


vS32 


1 




&&JE 
Pr(x.y> Pc(x,y) 
Po(x,y> — Pn(x,y) 
Pb(x.y) Py(x.y) 


->-S 3 3 


I 




S 3 4 



C » T ) 



[018] 



( " A » ) 



Q(x.y)» -1 (if (int(x/2)) nod 2 = 0) 
Q(x,y> 1 (if (lm(x/2)) K>d2°1) 

i 

R*<x.y) ■ R(x,y)*LPF(x,y) 
0'<x.y) - Q<x,y)-(-2-R'(x.y)-H) 



Oi(x.y) = Pi(x,y) + Q'(x.y)- Vi 
i - r,B,b 



T^-S 4 4 



(20) 
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